A total of 287 pigs (DNA 600 × 241; initially 111.8 lb) were used in an 86-d experiment to determine the effect of dietary fiber source on finishing pig growth performance and carcass characteristics. There were 12 pens per treatment with 7 or 8 pigs per pen. Pens were randomly assigned to 1 of 3 dietary treatments consisting of a control (8.7% neutral detergent fiber; NDF), 20% dried distillers grains with solubles (DDGS; 13.6% NDF), or 14.5% sugar beet pulp (SBP; 13.6% NDF). Experimental diets were fed from d 0 to 86 in 3 phases; d 0 to 18, d 18 to 39, and d 39 to 86. From d 0 to 86, there was no evidence for treatment difference in ADG or ADFI. Pigs fed DDGS had marginally poorer F/G than the control or 14.5% SBP diets (P < 0.10). Caloric efficiency of net energy (NE) in kcal per lb of live gain was marginally poorer (P < 0.10) in pigs fed DDGS compared to those fed control and SBP. There was a decrease (P < 0.10) in hot carcass weight (HCW) and carcass yield (P < .0.05) in pigs fed DDGS and SBP compared to those fed the control diet. Loin depth marginally decreased (P < 0.10) in pigs fed SBP compared to the control, with those fed DDGS intermediate. Feed cost per pig was greatest (P < 0.05) for pigs fed SBP, followed by DDGS, with those fed the control diet having the least. Feed cost per lb of gain increased (P < 0.05) in pigs fed SBP, followed by DDGS, with those fed the control having the least. Gain value decreased (P < 0.05) in pigs fed SBP compared to the control, with those fed DDGS intermediate. Income over feed cost was poorest (P < 0.05) in pigs fed SBP, followed by DDGS, with those fed the control diet being the greatest. In conclusion, pigs fed DDGS tended to have poorer F/G compared to those fed the control diet or SBP. This can be explained by the overestimation of NE of the diet as demonstrated by an increase in caloric efficiency. Increasing dietary NDF reduced carcass yield and economic return.
Summary
A total of 287 pigs (DNA 600 × 241; initially 111.8 lb) were used in an 86-d experiment to determine the effect of dietary fiber source on finishing pig growth performance and carcass characteristics. There were 12 pens per treatment with 7 or 8 pigs per pen. Pens were randomly assigned to 1 of 3 dietary treatments consisting of a control (8.7% neutral detergent fiber; NDF), 20% dried distillers grains with solubles (DDGS; 13.6% NDF), or 14.5% sugar beet pulp (SBP; 13.6% NDF). Experimental diets were fed from d 0 to 86 in 3 phases; d 0 to 18, d 18 to 39, and d 39 to 86. From d 0 to 86, there was no evidence for treatment difference in ADG or ADFI. Pigs fed DDGS had marginally poorer F/G than the control or 14.5% SBP diets (P < 0.10). Caloric efficiency of net energy (NE) in kcal per lb of live gain was marginally poorer (P < 0.10) in pigs fed DDGS compared to those fed control and SBP. There was a decrease (P < 0.10) in hot carcass weight (HCW) and carcass yield (P < .0.05) in pigs fed DDGS and SBP compared to those fed the control diet. Loin depth marginally decreased (P < 0.10) in pigs fed SBP compared to the control, with those fed DDGS intermediate. Feed cost per pig was greatest (P < 0.05) for pigs fed SBP, followed by DDGS, with those fed the control diet having the least. Feed cost per lb of gain increased (P < 0.05) in pigs fed SBP, followed by DDGS, with those fed the control having the least. Gain value decreased (P < 0.05) in pigs fed SBP compared to the control, with those fed DDGS intermediate. Income over feed cost was poorest (P < 0.05) in pigs fed SBP, followed by DDGS, with those fed the control diet being the greatest. In conclusion, pigs fed DDGS tended to have poorer F/G compared to those fed the control diet or SBP. This can be explained by the overestimation of NE of the diet as demonstrated by an increase in caloric efficiency. Increasing dietary NDF reduced carcass yield and economic return.
Introduction
Utilizing alternative feedstuffs in place of corn and soybean meal has become a common practice in the swine industry. Dried distillers grains with solubles (DDGS) and sugar beet pulp (SBP) are two ingredients available for use in swine diets. Dried distillers 1 Appreciation is expressed to Triumph Foods for collection of carcass data. grains with solubles are a common co-product of ethanol production, while SBP is a co-product of sugar beet processing. When formulating diets using DDGS and SBP, nutritionists need to consider the decreased metabolizable energy (ME) and net energy (NE) content of these ingredients. This decrease in ME and NE is attributed to the increase in fiber content of DDGS and SBP. Dried distillers grains with solubles and SBP contain approximately 12.0% and 23.5% acid detergent fiber (ADF) and 30.5% and 44.9% neutral detergent fiber (NDF), respectively.
Dietary fiber utilization takes place in the large intestine via microbial fermentation, contributing energy through the synthesis and absorption of volatile fatty acids (VFAs). 3 High dietary fiber content is also commonly associated with decreased nutrient utilization, low NE values, and reduced carcass yield. 4 However, the chemical and physical characteristics of dietary fiber determine the rate of fermentation and VFA absorption. 5 The negative impact of dietary fiber can vary considerably between fiber sources. While both are considered fibrous ingredients, the fiber in DDGS and SBP are primarily insoluble and soluble, respectively, which has a major impact on fermentation and digesta viscosity. With this in mind, the evaluation of the differences among fiber sources can also be evaluated by balancing diets for energy. Further investigation about including various fiber sources in finishing pig diets is needed to determine their influence on growth performance and economics. Therefore, the objective of this study was to determine the effect of dietary fiber source on finishing pig growth performance and carcass characteristics.
Procedures
The Kansas State University Institutional Animal Care and Use Committee approved the protocol used in this experiment. This study was conducted at the Kansas State University Swine Teaching and Research Center, Manhattan, KS.
Pigs were housed in a fully enclosed, environmentally regulated barn containing 36 pens. Pens were equipped with a dry, two-space, single-sided feeder (Farmweld, Teutopolis, IL) and a cup waterer. Pigs were allowed ad libitum access to feed and water. Floor space allowance per pig was maintained at 7.83 ft 2 . Pens were housed on a completely slatted concrete floor with a 4-ft pit underneath for manure storage. An automatic feeding system (FeedPro; Feedlogic Corp., Wilmar, MN) was used to deliver and record daily feed additions to each pen.
A total of 287 pigs (DNA 600 × 241; initially 111.8 lb) were used in an 86-d experiment. There were 12 pens per treatment with 7 or 8 pigs per pen with an equal number of barrows and gilts per pen. Pens were randomly assigned to 1 of 3 dietary treatments consisting of a control ( Pigs and feeders were weighed to determine average daily gain (ADG), average daily feed intake (ADFI), and feed efficiency (F/G). Caloric efficiency was determined on both an ME and NE basis. Caloric efficiency was calculated by multiplying total feed intake by energy in the diet (kcal/lb) and dividing by total gain. At d 86, pigs were individually ear tagged with a unique radio frequency identification device number for carcass measurements to be recorded on a pig basis. On d 86, final pen weights and individual weights were taken, and pigs were transported to a commercial packing plant (Triumph, St. Joseph, MO) for processing and carcass data collection. Data collected included hot carcass weight (HCW), backfat thickness, loin depth, and percent lean. Carcass yield was calculated as HCW divided by final live weight taken at the farm.
Sugar beet pulp pellets were received and ground through a roller mill (RMS Model #924, Sioux Falls, SD) to be mixed for complete feed. Individual ingredient and complete feed samples were collected and analyzed for dry matter (DM), crude protein (CP), crude fiber (CF), acid detergent fiber (ADF), neutral detergent fiber (NDF), ether extract (EE), nitrogen free extract (NFE), and ash (Table 1 ; Ward Laboratories, Inc., Kearney, NE).
For the economic evaluation, total feed cost per pig, cost per pound of gain, gain value, and income over feed cost (IOFC) were calculated. The total feed cost per pig was calculated by multiplying the total feed consumed by the cost per pound of feed. Ingredient prices used were: corn at $3.81/bu ($136/ton), DDGS at $250/ton, soybean meal at $410/ton, and sugar beet pulp at $678/ton. Cost per pound of gain was calculated by dividing the total feed cost per pig by overall pounds gained. Gain value per pig was calculated by multiplying the total carcass gain by the assumed carcass price of $73.52 per cwt. Carcass gain was calculated using the carcass weight minus the initial live weight multiplied by an assumed yield of 75%. To calculate IOFC, total feed cost was subtracted from gain value.
Data were analyzed using the PROC MIXED procedure of SAS version 9.4 (SAS Institute, Inc., Cary, NC) with pen serving as the experimental unit. Results were considered significant P ≤ 0.05 and marginally significant at P ≤ 0.10.
Results
For DDGS, nutrient values used in diet formulation were 12.0% ADF and 30.5% NDF and analyzed values were 12.0% ADF and 27.9% NDF (Table 1) . For SBP, values used in formulation were 23.5% ADF and 44.9% NDF and analyzed values were 27.8% and 33.5% (Table 1) . 7 Diets containing DDGS and SBP were formulated to 13.6% NDF, while analyzed values were 10.9% for each (Table 2) . From d 0 to 86, there was no evidence of treatment difference for ADG, ADFI, and final BW. Pigs fed DDGS had marginally significant poorer (P < 0.10) F/G compared to those fed the control or SBP diets. Caloric efficiency of ME in kcal per lb of live gain was not different for pigs fed different dietary treatments. Caloric efficiency of NE in kcal per lb of live gain tended to be poorer (P < 0.10) in pigs fed DDGS compared to those fed control and SBP diets. The poorer caloric efficiency for DDGS diets indicates that the NE value of the diet was overestimated in diet formulation.
For carcass characteristics, there was a marginally significant decrease (P < 0.10) in HCW for pigs fed DDGS and SBP compared to those fed the control diet. Carcass yield decreased (P < 0.05) in pigs fed DDGS and SBP compared to those fed the control diet. This is consistent with previous research in that high fiber diets result in increased gut fill and decreased carcass yield. 8 Loin depth tended to decrease (P < 0.10) in pigs fed SBP compared to the control, with those fed DDGS intermediate. No differences were observed in backfat depth or percentage lean.
For economic value per pig, feed cost per pig was greatest (P < 0.05) for pigs fed SBP, followed by DDGS, and those fed the control diet having the least. Feed cost per lb of gain was greatest (P < 0.05) in pigs fed SBP, followed by DDGS, with those fed the control diet having the least. Gain value decreased (P < 0.05) in pigs fed SBP compared to the control, with those fed DDGS intermediate. Income over feed cost was poorest (P < 0.05) in pigs fed SBP, followed by DDGS, with those fed the control diet being the greatest.
In conclusion, pigs fed DDGS tended to have poorer F/G compared to those fed the control or SBP. This can be explained by the overestimation of NE of the diet as demonstrated by an increase in caloric efficiency. Increasing dietary NDF reduced carcass yield and economic return. Therefore, ingredient cost and energy content must be evaluated when considering the use of fibrous ingredients. 
